THE galactose tolerance test has been widely used to test liver function since its introduction by Bauer in 1906, and very divergent opinions have been expressed as to its clinical value. I shall give some results obtained with a recent modification of the test in which the blood galactose is estimated after the oral administration of 40 grm. of the sugar. This method depends upon the use of yeast to remove blood glucose. The alternative methods which depend upon the estimation' of either urinary galactose or total blood-sugar both have certain disadvantages, and it appeared that the test in this new form was worth a further trial in jaundice, in view of the encouraging preliminary results already published.
If liver function tests are required in cases of jaundice, it is usual to distinguish toxic from obstructive jaundice. This may be difficult both clinically and pathologically, so that we even find a classification of jaundice proposed by Rich (1930) where no distinction is recognized between the two, which are classed together as regurgitation jaundice. But even admitting the difficulty of demonstrating any consistent differences in the bile pigments in the two conditions, either by the van den Bergh reaction or by any other procedure, the more usual classification of McNee (1922) is still to be preferred because it is so often of vital importance to know whether the jaundice is the result of mechanical obstruction which can be removed, or of hepatic necrosis which cannot. The best method would appear to lie not in a refusal to distinguish the two types, but in studying a function of the liver unconnected with the excretion of bile, such as the glycogenic function. We might reasonably anticipate a greater disturbance of the glycogenic function in the toxic than in the obstructive type.
In this series of 48 cases of jaundice the diagnoses given are those arrived at on clinical grounds by members of the honorary staff of Westminster Hospital and of King Edward VII Hospital, Windsor, to whom my thanks are due for permission to investigate their patients. In the obstructive group, the details are fairly complete, being based on operative findings in 18 out of the 24 cases. The toxic group are necessarily not quite so well established, but a full clinical examination had always been undertaken, including cholecystography in many cases. Moreover, complete recovery occurred with medical treatment in most of those cases labelled common infective jaundice. Cases in which the diagnosis was at all doubtful have been omitted. With reference to the controversy over the existence of two types of common infective jaundice (" catarrhal jaundice ") as suggested by Hurst and Simpson (1934) and disputed by Cullinan (1939) I may point out that all the 17 cases of this condition showed impairment of glycogenic function which suggests that none of them was of the obstructive type, but that the jaundice was due to a mild hepatic necrosis. It is true that one of these cases gave the flat type of curve which appears to be characteristic of biliary obstruction. This curve was, however, from a man of 71 jaundiced for only five days, and none of the obstructive cases with a history as short as this showed any impairment of tolerance. I hope that this obstructive type of common infective jaundice will prove to be as rare as these figures suggest, because it would obviously be impossible to distinguish it from obstruction due to other causes by any liver function test.
The technique of the test and the results obtained with 50 normal persons are described elsewhere (Maclagan, 1940 ). Fig. 1 shows first of all an average normal curve (Curve A). The principal points to notice about this are that the highest value in normal subjectsusually occurs at one hour and does not exceed-80 mgm.%. The sum of the four halfhourly values for which the name galactose index has been suggested, should not exceed 160, and averages 68. The other two curves show the average results in jaundice. It will be noted that the curve in toxic jaundice shows frank hepatic impairment with a peak shape curve (Curve B). The results with the 24 cases of obstructive jaundice may be divided into three groups. 15 cases gave results within normal limits with curves which were usually abnormally flat in shape (Curve C). 4 cases showed moderate impairment of tolerance (galactose index between 160 -300) but with very flat curves (Curves D). 5 cases showed varying degrees of impairment with peak shape curves which would be indistinguishable from those seen in toxic jaundice.
Considering now the curves individually, it is found that 22 out of the 24 cases of toxic jaundice correspond to the average curve with galactose indices varying from 178 -584 (Table I ). The remaining 2 cases gave high indices, 191 and 287 respectively, but with flat curves (underlined in Table I ). One of these was a case of atophan poisoning and the other the single case of common infective jaundice already referred to. As a criterion of flatness the 'difference between the highest reading and the two-hour reading has been calculated, and the curves have been classified as flat if this value is less than 20. For comparison, this figure averages 41 in normal subjects, and 68 in cases of toxicjaundice. In obstructive jaundice the three groups already mentioned are indicated in Table II . This table does not look exactly promising at first sight, but becomes more so when we take into account the length of the history. Most of the patients or their doctors were questioned by me personally on this point, and the greatest effort was made to get a reliable figure of the exact duration of jaundice up to the time of doing the test. It will be seen that all the obstructive cases showing impairment had a history of at least four weeks' jaundice, or had had recurrent attacks of jaundice. The 15 cases with normal function had histories of from four days to eight weeks.
The distribution of cases is further illustrated in Table III , from which it appears that the test should be helpful in distinguishing toxic from obstructive jaundice if used with discretion. While admitting that a larger series is desirable, the following conclusions appear to be justified: A normal curve indicates an obstructive type of jaundice, and a 
Chronic 5-3 * The figure in brackets is the difference between the highest blood galactose and the two-hour value, in mgm. %. ) attacks moderately high flat curve is also suggestive of obstruction. A high peak-shaped curve indicates either toxic jaundice or biliary obstruction which has lasted for a considerable period. Looked at from another angle, there should be a good prospect of distinguishing the two types if the case is seen within the first two or three weeks of jaundice, and after this there is still some hope of doing so but only if a normal or moderately high flat curve is encountered. A high peak curve after three weeks may indicate either variety. In this connexion, a history of recurrent attacks of jaundice must be taken as possessing a similar significance to a long history. As to absorption from the alimentary tract, the test must of necessity give misleading results if there is pyloric stenosis or nausea and vomiting from any cause; this has sometimes meant postponing the test for a few days, particularly in cases of common infective jaundice with much gastro-intestinal disturbance.
Some such relationship to the length of history was to be anticipated in view of the well-known effects of prolonged biliary obstruction on the liver. Gibson and Robertson (1939) make a distinction between continuous obstruction which is said to cause hepatic degeneration, and intermittent obstruction which causes cirrhosis. The important thing is that these changes do not progress sufficiently to affect galactose tolerance in three weeks, and in some cases may leave it unimpaired for longer periods up to eight weeks. (1912) was apparently the first to demonstrate by the urinary method the impairment of tolerance which is characteristic of this condition, but the subject has not received much attention until the last decade. The first complete observations by this new method of estimating blood galactose appeared in 1940 when Althausen, Lockart and Soley, and Rundle and I obtained very similar results in cases of Graves' disease, i.e. we both found impaired tolerance in a large porportion of the patients investigated. Fig. 2 gives the average of our results in 41 patients compared with the normal. The curve is very similar to that of toxic jaundice, except that the two-hour value is lower. Unfortunately, we came to exactly opposite conclusions from these results, which Rundle and I ascribed to liver damage, and Althausen, Lockart and Soley to increased intestinal absorption. The probable explanation of this difference of opinion is that we did not pay very much attention to the question of absorption, while the American workers did not pay very much attention to the liver.
It appears from the considerable literature on the subject that there is abundant collateral evidence on liver damage in hyperthyroidism both from autopsy material and from animal experiments. A more recent review bv Lichtmann (1941) takes a similar view and instances three papers showing liver damage in about 50% of thyrotoxic patients by methods which were independent of absorption. These were the intravenous phenoltetrachlorphthalein and bromsulphthalein tests and the Takata-Ara reaction. Haines, Magath and Power (1941) have also shown hepatic impairment by the intravenous hippuric acid test in 5 out of 6 patients. Therefore, there appears to be little doubt that liver damage does occur in a large proportion of cases of Graves' disease, but it is uncertain to what extent the increased absorption rate contributes to the results of tests done by oral methods. SUMMARY (1) A new modificatiop of the galactose tolerance test in which blood galactose is estimated at half-hourly intervals after oral administration of the sugar has been performed on 24 patients with obstructive jaundice, and on 24 with toxic jaundice. The results confirm the suggestion previously made that the test is of some value in distinguishing these two conditions, provided that due attention is paid to the duration of the jaundice and to the shape of the blood galactose curve. The method appears to be reliable during the first three weeks, and may give useful information up to eight weeks from the commencement of jaundice.
(2) 17 cases of common infective jaundice (catarrhal jaundice) were included in the toxic group. All of these showed impairment of glvcogenic function, suggesting that the jaundice was due to hepatic necrosis and not to biliary obstruction.
(3) The significance of the impaired galactose tolerance which is characteristic of Graves' disease is briefly discussed.
